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tl, SCN~, CFgSOg", CF3COO", (CF 3 S0 2 ) 2 N"X«BF 4 "T?S)S<©«««fc U^* OV^o 
[0 0 6 0] 

-JK5£(Y-a), (Y-b)Srjt(Y-c)^<Z)R yl ~R y6 tt^n^$ft3itC«SIX«^Sijl 
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C 8 H 17 (n) 



Y1-1 X=BF 4 

Y1-2 X=N(S0 2 CF 3 )2 

Y1-3 X=PF 6 



(Y2) 
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C 4 H9(n) 




Y2-1 X=BF 4 
Y2-2 X=N(S0 2 CF 3 ) 2 
Y2-3 X=CF 3 COO 
Y2-4 X=SCN 
Y2^5 X=CF 3 S0 3 
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COOC 2 H 5 



a 



+N 
C 4 Hg(n) 



Y4-1 X=BF 4 

Y4-2 X=N(S0 2 CF 3 ) 2 
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[0 0 6 7] 
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[-ft 9] 

(Y7) 



r=\ * 

N + Y7-1 X=BF 4 

Me 3 Si-CH/ ^ N (CH2CH 2 0)2CH3 Y7-2 X=N(S0 2 CF 3 )2 

Y7-3 X=CF 3 COO 
Y7-4 X=SCN 



(Y8) 



r=\ N+ x 



Y8-1 X=8F 4 
Y8-2 X=N(S0 2 CF 3 )2 
Y8-3 X=PF 6 
Y8-4 X=CF 3 COO 
Y8-5 X=SCN 
Y8-6 X=CF 3 S0 3 



(Y9) 



(CH 2 CH 2 0)2C2H5 
N 

{ , CH 2 CH 2 0) 2 C 2 H 5 



Y9-1 X=BF 4 
Y9-2 X=N(S0 2 CF 3 )2 
Y9-3 X=CF 3 COO 
Y9-4 X=SCN 
Y9-5 X=CF 3 S0 3 



(Y10) 



(CH 2 CH 2 0) 2 CH 3 



I VcH20CH 2 CH 2 OCH 3 
(bH 2 CH 2 0) 2 CH 3 



Y10-1 X=BF 4 
Y10-2X=N(SO 2 CF 3 )2 



(Y11) 



(CH 2 CH 2 0)3CH3 
N 

> 

N+ 

((CHsCHaOhCHa 



Y11-1 X=BF 4 
Y11-2X=N(S0 2 CF 3 ) 2 



[0 0 6 8] 
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Hfc 1 0 ] 



(Y12) 

r-\* x :r=\ 

(n)C 4 H 9 -" \ (C h 2 j; ^/ "C 4 H 9 (n) 



Y12-1 X=BF 4 
Y12-2X=N(S0 2 CF 3 ) 2 



(Y13) 




H 3 C \^ C 4 H 9 (n) 



Y13-1 X=BF 4 

Y13-2 X=N(S0 2 CF 3 )2 



(Y14) _^-N v ^NC 

V C 6 H 13 (n) 



Y14-1 X=BF 4 

Y14-2 X=N(S02CF 3 )2 



(Y15) 

x- X 



H 3 C^T^(CH 2 ) e V~^CH 3 Y15 - 1 X=BF4 

\ // 2/6 ^ / 3 Y15-2 X=N(S0 2 CF 3 ) 2 



(Y16) 



[0 0 6 9] 



/ == \+'" Y16-1X=BF 4 
H 3 C-N^^— (CH2) 6 — ^^N-CH 3 Y 16-2 X=N(S0 2 CF 3 )2 
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[ft 1 1 3 



CH2CH3 

(Y17) CH3CH2 N-C 4 Hg(n) 

CH2CH3 



Y17-1 X=BF 4 

Y17-2 X=N(S0 2 CF 3 ) 2 

Y17-3X=PF 6 



CH2CH3 

(Y18) H 3 C-N— (CH 2 CH 2 0)2CH3 

CH2CH3 



Y18-1 X=BF 4 

Y18-2 X=N(S0 2 CF 3 ) 2 



(Y19) 



(CH 2 CH 2 0)2CH3 



CH 3 <OCH 2 CH 2 )2-l|l— (CH 2 CH 2 0)2CH3 XT 



CH 3 



Y19-1 X=BF 4 
Y19-2 X=N(S0 2 CF 3 )2 
Y19-3 X=CF 3 COO 
Y19-4 X=SCN 
Y19-5 X=CF 3 S0 3 



(Y20) 



CH2CH3 



CH3CH2 N-CH 2 CH 2 0— X" 



I 

CH2CH3 



Y20-1 X=BF 4 

Y20-2 X=N(S0 2 CF 3 ) 2 



(Y21) 



o 



Y21-1 X=BF 4 

Y21-2 X=N(S0 2 CF 3 ) 2 



(Y22) 



6 



H 3 (T C 4 H 9 (n) 



Y22-1 X=BF 4 

Y22-2 X=N(S0 2 CF 3 )2 



[0 0 7 0] 



2 9 
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[f 12] 



(Y23) f? H9(n) 



H 3 C-P— C 4 H 9 (n) Y23-1 X=BF 4 

C 4 H 9 (n) Y23-2 X=N(S0 2 CF 3 ) 2 



(Y24) 



^ J Y24-1 X=BF 4 

k^N^ X" Y24 " 2 X=N ( S °2CF 3 )2 

CH 3 CH2(OCH 2 CH2)2 S JbH 2 CH20) 2 CH2CH3 



0 



(Y25) Lf ^, X - Y25-1 X=BF 4 

Y25-2 X=N(S0 2 CF 3 )2 

(CH 2 CH 2 0)20CH2CH3 



Me^+^Et 

(Y26) M., A X " ^ X=N(S0 2 CF 3)2 

v |jT ^IjT Y26-2 X=BF 4 

Me Me Y26-3 X=PF 6 



(Y27) 

Y27-1 X=N(S0 2 CF 3 ) 2 
X" Y27-2 X=BF 4 

H 3 CT >T -CH 2 CH 2 OCH 2 CH 2 -N^N VCH3 Y27 ' 3 X=CF 3 C0 ° 

\ / Y27-4 X=SCN 

Y27-5 X=CF 3 S0 3 




[0 0 7 1] 
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[ft 1 3 ] 
(Y28) 



Co 



H3C (CH2CH20)2CH3 



X" Y28-1 X=BF 4 

Y28-2 X=N(S0 2 CF 3 ) 2 



(Y29) 



O 



H3C (CH2CH20)2CH3 



Y29-1 X=BF 4 

Y29-2 X=N(S0 2 CF 3 )2 



[0 0 7 2] 

[0 0 7 3] 
[0 0 7 4] 

>(Li\ K + , Na + , Ce 2+ j&^)ii— JK^(Y-a), (Y-b), (Y-c)CD7-^>X'S:ffi 
[0 0 7 5] 

££ft-&$n?£>* £ bv*„ bTte, x^ 

-h, tTi/>*-jif*- hft-£-«u 3-* -2-^-9- 
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xf L/>yijn-;i/i;7;i/^;i/x-f;k -fa t:° V y tf V n -;vi?7Ji 

x^U^^U xi-;!/^^ r^^r^x-^;!/, ^u^vytfv r;b^;b 
x-^;i/, yjf'jif i/>^U3-j^;7;^;vx-f;K tfv -Jn^uy w 
z2-;i^JTjiir)i3i-T)it£¥(DTJ\sn-)iM. xf 1/ > ff y n ^nti° 
u>^y=r-;L/, /tfy x^ u>yy jtfy n°i/>^y =i-;i/, ^*Uir 

y >&£tf)#ffiy;i/n-;i,^, rth-b'J;i/, ^Hn^xhijjb, *h*i/ 
mh-bVJV. 7u tftfx h y ;b, h y - h y ;Wt£-#>> ^ 

[0 0 7 6] 

jSiDtCj: »;^Mb3*S»#li, "Polymer Electrolyte Reviews- 1 &t>* 2 " (J 
.R.MacCallumhC.A. Vincent(D^|g, ELSEVIER APPLIED SCIENCE) (CfEiScS tlfc 

+ &z.£.ifiv%&ifi* ftiZTiiv y# y nx h u;i/, jKU^^ffcif- 

£^§-niiJ. Chem Soc. Japan, Ind. Chem.Sec., 46,779(1943), J. Am. Chem. S 
oc., 111,5542(1989), J. Chem. Soc., Chem. Commun. , 1993, 390, Angew. Che 
m. Int. Ed. Engl., 35,1949(1996), Chem. Lett., 1996, 885, J. Chm. Soc, 
Chem. Commun., 1997,545JCgB* $ tlT ^ 3 \\&m £^M"f S ZL £. £ -5 

ft L fcMtt#BB¥H-185863-t JC, &>F;Wt: L fcMl±#l»2000-5814 

[0 0 7 7] 
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Lv^ffiBriBjasM^s^ 7^;i, tSiSifM^n truest >r 
^y^/-;^, ^-^r^i/-;i/lR, hury-M, ^;b*u>^t 

-h'J^/Sft^)T?fe»J, #^2000-17076-^, |e[2000-86724-Sf &C|a^£ tlT V> £ 

[0 0 7 8] 
(4)iS#-y-@#*#« 

[0 0 7 9] 

t&^iS^ft^fc LTWu M*Lk£, sX'Jif U>^U3-^. ±&£d<y 
[0 0 8 0] 

r^un-h i ;;i/, /Kyxfi/x 3j<u^nferi/>, ^uxxf;K sKur^u 

[0 0 8 1 ] 
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J. Am. Ceram. Soc .,80 (12)3157-3171 (1997) izmMZ tlX 

fltrr LV^«S*5Hli0.05MJ^_t2MJWT , rfeSo 

[0 0 8 2] 
(6) >f # >£#tt*ft?f| Jff 

[0 0 8 3] 
[0 0 8 4] 

[0 0 8 5] 
[0 0 8 6] 

(c)*Mi 

m^zmntft its, & v*** 
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m 
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3nm~10#m#£f £ LV^ Mffi#«M^*M^i5tttfB V^g «fc Vn 0 £f£LVN 
[0 0 8 7] 

[0 0 8 8] 

j£*?#®»-£i:|fil«ic, 4$fc*f«#38t»<z>»-£fctt, >tfffi0S*>t&TtfS@W''e 

c 

[0 0 8 9] 

(E)-ecDflBa>jf 

[0 0 9 0] 
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<Dfr-%m&m&rf-*smT°&z> 0 132-09 iz^mmzftit L<mmx^^m^ 

[0 0 9 1 ] 

^s, 0 3it mwmm5oz±iz-ffi&mv - kh&&w\ a&icasw^m/iioa 

0>«n?&H 3 £fc£#S*50 SrlBBLfc* #*»fl!l;fre>3fctfAI*i- 

3S«50a±Jc-ffl$&JRU - S5>lCj|^l»«Ml0a(Xtt40a)S:|gt-tfe 
tC »; JS60 h ^^fijf 20 -f * > fc#'f£M*M30 t & fl-fc $ 

#«MlOa, T^»;»60, ^ftjf20, >T^->e#ffiS»KJi30^tJC*ffli#mJS40 
& » tt, r <D ± tc £#3£fi50 & @H« L <B T- & »J MM £ 3fc # At* t6« 
itT'&S, H7l±, £*N£«50_LJC*»S»10&;&U U M60 L T m%M 
20&|8W\ 3 &tC>f^->e#ffim»KJS30&tJf3aW*ffli^«*40aS:KW, ^© 
±fC^»^50a£gBgl,£ ; ktf)T*&U, ttftfflfr *>3fc#Alfi-£ S. 
0 8 11 MS«50aJ^cMaS»JSl0a£;pf U T^»J *60S:^LTfl»3t®20S: 

mwmfcsoa & mm u & * ® -e & »j , m® ^ 3t ^A*ft <s> n& t^oti^. 

[0 0 9 2] 
[2] #9-ft-fe>-tf— 



WIE#2 001-3086408 



#2001-103858 



[0 0 9 3] 

[0 0 9 4] 

[0 0 9 5] 

[0 0 9 6] 
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[0 0 9 7] 

#ft'f£ £ fr±-r S & (C It, ^ - ^fc^M^tt £ ^if 3 

«SE^S:«3t»lC^"rs 0 Attack!:, W&(B), »fi(G), *6(R)© 3 

ft, ^©J:e>^^i:LtH M/L&CdS, CdSe, GaAs, GaP, Si*p*^8&T?& 

6 = 

[0 0 9 8] 

JE#C, BI, GI, RM(Dmvmm2tlT^Z>Z bVN„ 
[0 0 9 9] 

[0 10 0] 

SIiO{«^BH^^/S^^^il^^ffiVN^^^-^^>if-o^(Z)MT'fe 

3fc-fe>iJ— ti, 38l8fc£##100&3#&MU fgl ©£&flsl00tf>T®lc3M& 
#£3M!*#;«ffi200a&|8tt, H 2 (D£#m00©±1Blcarefc»&¥##Sffi20<> 
bS:S8WS £. £&lZTWlZfc&¥mfamM200c$:m-l. ^3 ©£#flUOO<JD_tMK: 

#tt«i200c£ «400i: ©isic^ft-erw * y&m&WKftm soozftm L fc« 
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¥&#Sffi200a&-^iftLTil8&¥##S«200b/v ^T*/*&¥^#*fS20 
0c/\£pJ3i-f Wft¥S*tt«ffi200afcj:, #«jf 210^tN**fe^3 I fcjS220a 

^e>J&»;, »6^##«S200btt, #«»210&tm&¥##Sffi220bfrkfc»J 

[0101] 

mini, smv^mibmmt.. zm^mm^m^r^mmcomx^^. mm&z: 

*>fcm-&mM9tM3oo, mmftmAoo. j*yfcm'\tmMMm3oo(DmizmmL 
, & 2 <D%nmoo<D±mzmm&m&¥m&mM20Qb%:mtfz> t z.%Krmz 
m&¥mfamM2Qoczm^ »3©^moo©±®ic*fS4oo, ^^e^m 

[0 10 2] 

«400&l8^Si:i:%tCT®tC58W*»fe^#ftSffi200bS:ia^ f& 3 
©±ffiJc2S^*fffi400S:H^S £ £ *jfcT®ic#&¥2g#®<i200c£igtt > f 4 
±Mic**ffi400 & fc*MS© rate -Y a* 

[0103] 
[0 10 4] 
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•ess. 

[0 10 5] 

L T«IB $ i±S r £ # t? £ £ o 
[0 10 6] 

_hS a © # ^ - % iz > -9- - £ # ft £ "T £ M it £ 2 & 5c W tc ffl&mm £ i± S r £. ic 
<fcU, A5-0>f^-yt>-!J-^t5ii:^7?§5. d*UCJ:»J, 2#^ 

[0 10 7] 
[0 10 8] 

OIC^M L fc*gH£&#mjf 210<Z)±tC&*iM¥##Mffl# ltfM)t 
J8 ( B «)220a& U »!I©3S«i ^100©^® lC38^m*210S:«a LT d 

tl^(O_t{C^tl-? ? tllife^^JS(G®)220b^^fe^3 I 6jS(RjS)220c$:^^L, B 

m £ g m n (d m& xf r m t. ^a*r«4oo ^ © w tc >f * > e#tt*»aji3oo & ^ 



ffiSE# 2001-3. 0 86. 4 08 
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[0109] 

o 

[0 110] 
[0111] 

it a & * v v& ^ ti {c n *> s « sfctft m 111 » ( m x. « a- ^ 1/ - */ a y r y t m. m % 

Mv^^iaf^^eiBrffS-^^^^mj^^i btMtS. *©si£teiiififts® 1* ic few- 
's msfctfcs (A/cm 2 ) \c mmn&ymm. zfrvxmbti&mr&v. nm&miz* 
mmommc^ta^ mytm^e> imwcDAtJ3^M<2i^;wcfc^Tjis i~io 

[0 112] 

[3] m&m&ytm* 

ytm^-t *m&&t>itx&&. *mw<nm&m%ftm*iz&\^xH^zfei%j&® 



4 1 
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[0113] 
[0114] 

#V^>f;*->£SM£S#KfC, ±IBtSI»&*©^«:&^*>^Li + , K + , Na\ Ce 

£frfC*tf LT 5~99.5fti;%T*&£<Z)#W£ U <, lO~7O5t*%T?&5 0>#<fc »J 
0* tV% 0 *fca^*©^*ttffi^^^*f L/T0.5~30RS%'T?*«©*«» 
£L<, 1 ~20«*%-e&5©# J; LV^ Zl©««¥«JjflfS*tCtt, ±IHtt 

o 

[0 115] 

agen, et al., Synthetic Metal, 89, 215-220 (1997), Nature, Vol. 395, 8 0 
ct. 1998, P583-585. W097/10617, Jf#|H|Hg59-194393#, #M¥5-234681-if\ # 
H#fFH4923774#, #H^4-308688#, 3R®#ffjg4764625-!f , #11^3-269084 
#B§¥4-129271-&, #^^4-175395-^-, ft |fg¥4-264189#, #F^4-290851 
#^^4-364153#, #^^5-25473#, #1^5-239455-^, #^^5-320634 
"S§\ 4$Mf¥6-1972#, #W¥7-138562#, #H{§¥7-252474-5f, #^11-144773 
^mzMM<D^MT$ #BI¥ll-149821#, 4#W¥H-148067#, 4$ Iff 

¥ll-176489#^tCSH«© hU >S8^^A<#tfe>*l*. * fc. Adv. 

Mater., 1997, 9, No. 7, p557, Angew. Chem. Int. Ed. Engl., 1995, 34, No. 
3, P303-307, JACS, Vol. 120, No. 4, 1998, p664-672^lC3HflS©* U 
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7x>ft^, K. Murakoshi, et al., Chem. Lett., 1997, p471tC|B^(Z) aK U 
H°n— "Handbook of Organic Conductive Molecules and Polymers Vol. 1 
, 2, 3, 4" (NALWAif, WILEYfM) {C|B«©^ U TiZ^ 1/ >, sK'J(p-7i-l/ 

[0 116] 

^#jfc-;mjg#*5RCtt:, Nature, Vol. 395, 8 Oct. 1998, p583-585fCf3^ 

JSflt) &*T^fe#>tCLi [(GF 3 S0 2 ) 2 N]^(D^$:^DLT : fe J:Va 0 
[0 117] 

&&<Dtfint. LVN C P^*!i$Htl^¥##©A> K ^ 2 eVJ^Lh 

~5.5eVe&£cZ>#W£ L <, 4. 7—5. 3eVT* J: plfftHUt^ 

LTi£, Cul, CuSCN, CuInSe 2 , Cu(In,Ga)Se 2> CuGaSe 2 , Cu 2 0, CuS, CuGaS 2 . C 
uInS 2 , CuAlSe^tf^tf^tlS. fcCuI&tfCuSCNjWJCjf * L < , Cultfjft 
fc*9F*LV^ ^(DftS, Gap, NiO, CoO, FeO, BigOg, Mo0 2 , CrgOg^CDpMMM 

[0 118] 



4 3 
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[0 119] 
[0 12 0] 

^■S:3tAlt®lC*f UT^tCBB^I-rSj^, f£ WiAtJ^fBlfCigUfl}- S Z. £ fC «fc o 

3£ tf)&«fif#g JEfc tc T £ S & ^fU^ & £ . 
[0121] 

{ z & M <D MM £ M v > T & <fc v > „ 

[0 12 2] 

M^^^©«w^Ji3i^M^ e> * ^ j; e> jc^ta u &m*zm±L\zmm £ * 
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3 4XT^*©*W* L^. MS3 I 6*^(7)^^^2|s«^i^fm^$tlTV^tl^^*f^i«^ 
[0123] 

[0124] 
[0 12 5] 

[0 12 6] 
[0 12 7] 

ftf *>(H*7xn*;;i/a Degussa P-25) 15 g , #45 g , ftf&M (T Jl K U >y 
*1±m. Triton X-100)lg, i£g0.5mmtf) ^317 tf-X(- y # -tfclg) 



200. 1 -3086408 
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30 g &A*U V> K^5>f>*- ^MT>f* y**tt53)&EV*T1500rpmt;:T 
[0 12 8] 

1-2. & L fcTi0 2 ¥##*ffi ©flMfc 

i0^f7AS:«^(tV h^jg-r^ 7;i/^FP-32'M)JCA*l, 450°C fCT 30#|g| 
3 x io~ 4 mol /L)jc 3 B£|Bf&?KLfc. &mZW.MLt=.lS5X$:4-t--7?-)\/¥V vy 

[0129] 

±i&£> «k ? JC Itf^ b fefeaRitaSS nfeTi0 2 ^#^*ffi3£«( 2 cmX 2 cm) ic 
(■9->^;bP-101~110)&flMKbfc. P-108~P-110tt, 
[0 13 0] 
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mi] 







mm&m 




P-101 


E-101 


R-1 


LiN(S0 2 CF 3 ) 2 (0. 5M)/m*7n-M* 


P-102 


E-102 


R-1 


Bu 4 NC10 4 (0. SM^mv'TU-hD* 


P-103 


E-103 


R-1 


Bu 4 NBF 4 (0. SkD/mmF-Ml* 


P-104 


E-104 


R-1 


Y6-K0. 5H)/n*v7*h-YU 


P-105 


E-105 


R-1 


Y6-2(0. SAO/mm^M* 


P-106 


E-106 


R-1 


Y6-1 


P-107 


E-107 


R-1 


Y6-1 


P-108 


E-108 


DB- 1 


LiN(S0 2 CF 3 ) 2 (0. 5M)/*F*5'7tl'-MA' 


P-109 


E-109 


DG- 1 


LiN(S0 2 CF 3 ) 2 (0. SMj/msW-HJ* 


P-110 


E-110 


DR- 1 


LiN(S0 2 CF 3 ) 2 (0. 5M)/m*7n-HJ* 



[0131] 

[fbi4] 



(DB-1) 



(DG-1) 



(DR-1) 




COOH 



[0 13 2] 

X0.5cm(DsE^m(D SrSgtf, »5 y 7(92mW) HW^^^^M^O 

rate Bi7icarfE«Rffi;*y y h'&BBfiofec ®&fe&m&ybm?<D¥mfcn 

4 7 ffit#2 0 0 1-3 0 8 64 0 8 
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[0 13 3] 

0181C, *y y hlS*KiR60rpmJcfeWS«^lS«MS3t3ll^P-101©lS«:«flSS: 

[0134] 
[^2] 





MfttW(vA) 60rpm 20lelte (20sec) ^^F^ffi 


(A) on 


(A) off 


(B)on 


(B)off 


(C)on 


(C)off 


(D) on 


(D)off 


P-101 


70 


-21 


62 


-21 


42 


-21 


50 


-18 


P-102 


56 


-25 


66 


-23 


61 


-23 


70 


-23 


P-103 


81 


-42 


65 


-35 


45 


-38 


63 


-25 


P-104 


25 


-21 


24 


-22 


28 


-20 


25 


-20 


P-105 


66 


-21 


78 


-34 


65 


-21 


56 


-20 


P-106 


10 


-15 


20 


-16 


10 


-11 


6 


-10 


P-107 


150 


-22 


120 


-30 


141 


-22 


100 


-15 


P-108 


45 


-18 


56 


-21 


48 


-23 


45 


-20 


P-109 


65 


-22 


77 


-23 


66 


-20 


46 


-21 


P-UO 


55 


-18 


46 


-17 


47 


-24 


34 


-16 



[0 13 5] 
[0 13 6] 

2-1. mmmm&jtf i 7X3ift{*<Dft9& 

y, BH9tC^i"64McZ)iE^t^^'fe;i/610(fc:^-fe^-U->f X2.5X2.5bb)^, &^&(D 

4ffltcffl^jb:M*gpffi:fr3g^620£, #t: t^fr}iftmm±ft*}i&mfc-*z>m 

^630 (ipglOO (i m) t. S A° * - > ft#BBI & f« L fee £ ©A * - > ffc>#« 

Kli, ff3j&<600nm, M&Stfli&lO Q ft£ifi4S(500nm) 85%"T?& o fe. #CfC 

@E#J & 1$ < |g«c ( -T * *> % BBSS W & *i M ) & $ l oonm© - gftfb >r >f & ©Jft 
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